A 28-amino-acid peptide fragment of the cupredoxin azurin prevents carcinogen-induced mouse mammary lesions.
Azurin, a member of the cupredoxin family of redox proteins, preferentially penetrates human cancer cells and exerts cytostatic and apoptotic effects. Azurin and amino acids 50-77 (p28) of azurin also produce a dose-dependent reduction in the proliferation of human mammary cancer by increasing the level of the tumor suppressor protein p53 in the cancer cell nucleus. We show that the development of 7,12-dimethylbenz[a]anthracene-induced hormone-dependent premalignant mammary ductal lesions and hormone-independent mammary alveolar lesions in mouse mammary gland organ culture is also significantly reduced by azurin and p28. The dose-dependent reduction in carcinogen-induced mammary cell proliferation by p28 was associated with an increase in the expression of p53. p28 also enhanced the inhibitory effect of a low dose of the antiestrogen tamoxifen on the development of hormone-dependent mammary ductal lesions, but did not enhance the inhibitory activity of fenretinide (N-4-hydroxyphenyl retinamide) on hormone-independent mammary alveolar lesions. These observations suggest that cupredoxins and fragments derived from them can exert a chemopreventive effect on carcinogen-induced mammary gland transformation, irrespective of hormonal environment, and enhance the inhibitory effects of tamoxifen in this model of preneoplastic mammary development.